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THE MECHANISM OF CYCLONES. 

B>- 11’. J. W. \vHIl’FLE. 
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The distrihut,ion of pressure nnd temperat,ure in 
cyclones in t,he 1’eniprrtt.e Zoiic litis been lc?nrned from 
the analysis of t.he rc~cor~ls froiii t,he mct,eorogmphs 
ctirried hy [sounding] bnlloons. Tip t.o a height of P or 9 
kilomet,ei.s tlie c.yc.lon~ is rompused of air cooler t.1iti.n it,s 
surrouiidiiigs : nt. grptitcr li(ightsq i. e. .  in thc st.rat.rrspliert1, 
t.lie c\:cli;nc coiitnins c.oiiiptirl~.tivel?. wi~riii nir. T h o  
lower h i i t .  of t.he st,ra t,ospherr is depressed in t.Iir cyclone. 
This t.enipara t,ure dist.ribut.ion indicates t.lint t,he nir 
const,it.ut.ing t.!w lower part. of t,he cyclnne Iias recently 
ascended, wlierras t.hc upper nir lins recently fallen, and 
accordingly the arrival of n cychie is mnrketl by an 
outflow of air nt. t.he hot.t,oni nf t,he st.rat,osphere and an 
inflow hclow. At, t.hc beginning of thc present psper 
t,he amount. of this displucement, of air is estimntetl 
011 t,he a.ssuiiipt.inn t.litit, there is no direct! esclisnge of 
ha t ,  cincl it is sliown that, t.he out~flow is concentrated 
between t,lic. 7t.h mid 10t.h kilonir.t,ci.s slid is about 6.5 
times t,lie net. loss of nir ns est.iiiint.ecl hp the fall of pres- 
sure at, t,Jic c.:irt.h’s aurf:ice. 

I t  is point.rd out t,lint 21 c.yrlonc1 ninp be regnrdecl as :I 
dist~iirhiinc~r in t.lic st.rc-am of air mhic4i f l inrs from west. bo 
enst. in thc Tompcjr:i.t.e Zone, :lad the forni of the isobnrs 
obtained by supwiniposing the prrnianent, pressurc 
c!ist.rihution tind the teinpomry cgc.lonic. diat.rihution 
is discussed. It) is slio\\rll t,liat, when due cdlowance is 
made for t.Iie cur-mt.ure and t.lie progressive niot,ioii 
of t.hese isohws, the gradient. wind a t  certnin 1ieiglit.s 
is much less tlinii it, would liave been if the curvat.ure 
were inappreciilble, so tlint, a t  these hei bt,s tlie air supply 

cyclone tipprnis t.0 niove under t,lie influcnce of suction 
applied at, t,he base of tlie st,rntosphere. T h  esplana- 
tion may be sumninrized a.s follows: 

If the flow of air at  any level ivcrt? entirely horizontal 
and nloiig the isobais, and if the changes of clensity were 

from tlie rear t.o t,he front, of tlie cyc f one fails and the 
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negK-gible, then the condition for continuity would 
roquire the velocity to be inversely proportional to the 
distance between the isobars? i. e., the velocity would 
l)e directly proportional to the pressure gradient. This 
condition is not satisfied, however, in regions where tlie 
rtir trajectories are curved. The pressure has to produce 
the centripetal acceleration in the curved path in  addi- 
t.ion to overcoming the tendency to turn to the right, 
which is the feature of all horizontal motion in our hemi- 
sphere. Accordingly the actual velocity wliere the iso- 
b l i ~  are curved is less than it should be to secure con- 
tinuity and maintain a stationary distribution of pres- 
sure. The effect of curvature in reducing the velocity 
is greatest at  the heights where the winds are strongest, 
and therefore the suction effect is concentrated near the 
base of the stratosphere. 

The general argument is supported by the analysis of 
two special cases. 

CAUSES CONTBIBUTORY TO THE ANNUAL VARIATION OF 
LATITUDE.’ 

By HAROLD JEFFRKYR. 
[Abstr.wt.\ 

The motion of the terrestrial pole relative to the surface 
of the earth was shown hy Chaucllcr to consist mainly of 
two parts, viz, a circular niotion w-ith a period of 130 days, 
aiid an aiinual motion in an elli ise. The fornier is con- 

polhode motion, or Ederiaii nutation. The latter is gen- 
erally attributed to meteorolooical cituses. An elaborate 
analysis of these causes is pubhied by Mr. H. Jeffreys in 
the “ Monthly Notices.” The author osaniines separately 
tlie effects of atmospheric. motion, oceanic inovements, pre- 
cipitation, vegetation, and polar ice. He concludes that 
“the known nieteorolo ical causes are apparently capable 
of giving a fair1 goo if account of the observed aiiiiual 

the rmgc of uncertainty of the data.” 

sidered to be identical with the 1 ree vibration called the 

motion of the po 9 e, the errom found being perhaps within 

I See Monthly notices, Hog.  ilslron. soi‘., I.onrlon, A;~ril, I’Jllj. 76: 499-525. P1.8. 


